o, and its number density obtained from numerical simulation of the complete photochemical system. The strongest line 
EXPERIMENTAL

Moecular Modulation Spectrometer System
The experimental apparatus used for this study has been described . 22 11 previously.
It consists of a quartz-walled multipass absorption ce 16 in a White configuration, which serves as a photochemical reactor, and a combination UV and diode laser IR spectroscopic detection system. Several features of the apparatus which were illustrated but not described in reference 22 require some explanation.
·-
."
The diode laser detection system can be operated in several modes.
To make direct absorption measurements, the laser frequency is scanned (2) These observed quantities are related to the HO modulation amplitude ~n). for small absorbances by 
IR Absorption Measurements
The frequency and designation for each of the four HO transitions investigated are listed in Table I line was remeasured at a slow scanning rate. Since the ratio of the P(4.5) 1± lines had been measured previously, and the ratios of the P(3.5) 2± lines to the P(4.5) 1+ line were just measured, all line intensities could be related directly to that of the P(4.5) 1-transition.
HO Concentration Determination
HO radicals were produced in this photochemioal system by the These are listed in Table II, 
where i is the absorption pathlength. (8) three transitions relative to P(4.5) 1-were calculated from the results of Runs 1 and 3. Where several scans were made of the same line, the results were averaged using the uncertainty from the fitting routine as a weighting function. The P(4.5) 1+ intensity was calculated from the P(4.5) l+/P(4.5) 1-data of Run 1, and the P(3.5) 2± intensities from the Run 3 data, which measure these lines relative to P(4.5) 1+.
The results are summarized in Table III ..... '"C 0 Or , and atomic hydrogen.
The calculated modulation amplitude of the hydroxyl radicals (that for I + ~I minus that for I -~I for slow oscillations of the light intensity) is given in Table IV for each of the four mechanisms, involving a typical set of experimental conditions. For the simple four-step mechanism I the calculated concentration of hydroxyl radicals depends only on jl and k 21 , (Al); the coefficient jl was measured in this apparatus; and the coefficient k 21 is regarded to be uncertain 27 to a 11 -3 factor of 1.25. In units of 10 molecules em , the concentration of hydroxyl radicals is 6.4 according to mechanism I; it is reduced to 5.9
by considering the relatively error free factor a (A2); mechanism III gives 5.7; and the full 32 reaction mechanism IV gives 5.1. The important part of this discussion is that the full 32 step mechanism provides merely a 20% correction to the four-step mechanism I (Al) and only an 11% correction to the nine-step mechanism III (A4). The expected systematic error due to uncertainties in rate coefficients depends primarily on two values, jl and k 21 (Eq. Al); and it depends weakly on uncertainties in the other 30 reactions. In this study we ascribe ± 25% uncertainty to this source of systematic error.
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